The use of the EEL 140 atomic absorption spectrophotometer for the determination of magnesium in plasma, skeletal muscle, and bone is described together with an examination of the pattern of chemical interference in each type of sample. The sampling procedure and preparation of each kind of sample for analysis is detailed, and recovery studies on plasma bone and muscle are presented. The mean value for plasma magnesiumin 42 normal men and women was 2.16 mg/100 ml ± SD of 0.08. For 30 male Wistar strain rats, the plasma value was 2.10 mg/100 ml ± SD of 0.18. In 15 normal postmortem human muscle samples, the mean magnesium content was found to be 93 mg/100 g of dry muscle, the series range being between 83 and 101 mg/100 g. The comparable value in 49 male rats was 125 mg/100 g dry weight ± SD 1.8. Bone magnesium in femur diaphysis of 20 male rats (average weight 200 g) was 563 mg/100 g dry weight ± SD 12.7. It is concluded that this instrument, when operated in the manner suggested in our study, is technically easy to use, and gives precise, sensitive, and reproducible results for magnesiumin a variety f biologic material.
Materials and Methods

Apparatus and Operating Procedure
The theoretic considerations underlying the operation of the EEL 140 are the same as for any absorption spectrophotometer and, as such, have been described elsewhere (8) (9) (10) (11) (12) In practice, a sample size of 0.2 ml of plasma is used, which is made to volume in a 10 ml volumetric flask by top quality water.
Estimationof PlasmaMagnesium I. Sampling Technic; Human Subjects
Approximately 5 ml of venous blood was taken without tourniquet from the antecubital fossa of normal subjects (healthy students and laboratory personnel) with a dry, chemically cleaned syringe (the skin was allowed to dry thoroughly after alcohol application before venesection). The needle was removed from the syringe, and the blood placed in a glass test tul)e coated with dry Heparin which had previously been contained in 3 drops of a 1% heparin solution.
The blood was centrifuged within 20 miii of venesection, and the plasma was separated and placed in polyethylene test tubes. if samples were to be estimated within 24 hr, the test tubes were stored in the refrigerator, otherwise storage was carried out in the freezer at -20#{176}.
Rat Samples
Values reported here for rat l)lasnla magnesium were obtailled by resection of the abdominal aorta of rat under ethler anesthesia. The sample volume varied from 5 to 10 ml of whole blood, depending upon the size of the rat. Blood was collected into glass test tul)es coated with dried heparin equivalent to 3 drops of a 10% solution.
It is of interest to note, that in order to anticoagulate the same volume of rat blood as human, heparin 10 times the concentration of that used in humans was required.
Recovery Studies
One milliliter of a standard solution was added to each of four 1 ml aliquots of pooled plasma, and contained one of the following concentrations of magnesium (as magnesium chloride): 20 g/ml, 10 g/ml, 5 g/ml, and 2.5 g/ml. Each plasma aliquot with its magnesium salt addition was diluted to 100 ml and read againsttile standard curve of magnesium from 0.2 to 0.8 ppm in water.
The results, as shown in Table 4 demonstrate a recovery rate of 99.5%.
Plasma Magnesium Values in Normal Humans and Rats
Plasma magnesium in 42 normal men and women was 2.16 mg/100 ml ± SD 0.09 mg (Table 5 ) and in 30 normal Wistar strain rats, 2.10 mg/i 00 ml ± SI) 0.18 mg (Table 6 ). This muscle is usually entirely clear of fat and iias only one small tendon of insertion and one nerve, which are easily removed.
Preparation of Sample for Analysis
On the day of estimation, tile sample was removed from the freezer and allowed to reach room temperature. It was then quantitatively transferred to a tared platinum crucible with approximately 1 ml of top quality water, dried at 900 for 16 hr in a gravity oven, and for a further 12 hr ill a vacuum oven at the same temperature. The samples were then placed in a dessicator to cool and weighed after a minimum of 4 hr had elapsed.
Dry ashing was carried out for 16 lIr in a muffle furnace, at a temperature of 600#{176}. After cooling, 2 ml of 5 N redistilled HC1 was added to eachl sample, alld the crucibles were then placed in a water batil for 30 miii. This procedure resulted in a conlpletely clear pale yellow solution which was then quantitatively transferred to 10 ml volumetric flasks with hot top quality water. Tile samples were made to volume when the solution had reached room temperature. As our prelinlinary studies had shown tilat 0.5% LaC13 was sufficient to suppress any interference by any other ions present in tile sample, the magnesium standards for tissue magnesium were made to contain 0.2-0.8 ppm (0.2-0.8 g/ml) of magnesium, each in a final dilution of 0.5% LaCla. In addition, each standard also contained 0.01. N HCI in the final dilution, which concentration corresponds to that used for dissolving the ash. The dilution required for muscle weighing in the region of 750 mg is 1:1000, and the final solution also contains 0.5% LaCl3. Thus, in practice, 1 ml of the original 10 ml solution and 10 ml of a 5% LaCla is placed in a 100 ml volumetric flask and made up to volume with double distilled water. Table 7 . The reason for this is that the tissue fluid which was released (luring the homogenizing procedure was discarded so that the magnesium content of the muscle used during the recovery studies was deliberately an 'unknown.'
Recovery Studies
Normal Human Skeletal Muscle Magnesium
The mean magnesium content of 15 human skeletal muscle samples was 76.3 mEq/kg dry wt. This value compares favorably with the available published data ( Table  9 ). The samples were obtained from the pectoralis major muscle from 1-6 hr following death from trauma. The ages of subjects ranged between 13 and 80 years.
Normal Rat Skeletal Muscle Magnesium
The magnesium content of 49 male Wistar strain rats ranging in weight between 250 and 550 g was 30.07 mg/i00 g wet weight ± SI) 0.43 (Table 6 ). 150.0 150.0
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Recovery Studies
Recovery studies were carried out on pooled dried rat femur, which had l)een ground to a fine powder. Aliquots of bone weighing 20-100 mg were taken, and magnesium (as magnesium chloride solution) was added in quantities from 25 to 400 /.Lg. Each sample was then dried, ashed, and treated as already described.
The results of these studies, 
